Suppression of a nuclear frameshift mutation by a mitochondrial tRNA in the yeast Kluyveromyces lactis.
A fragment of mitochondrial DNA containing the Kluyveromyces lactis gene for valine-tRNA (tRNAVAL) was isolated as a multicopy suppressor of a respiratory-deficient mutant of this yeast. The mutant produced a truncated Cox14p because of a +1 frameshift mutation in COX14, a nuclear gene encoding a protein imported into mitochondria which is necessary for respiration (Fiori et al. 2000 Yeast 16: 307-314). We report here that the mitochondrial tRNAVAL gene, when transformed into K. lactis cells, is transcribed outside mitochondria and suppresses the frameshift mutation in COX14 restoring the correct reading frame during translation of its mRNA. In fact, using histidine tagging, the existence of a suppressed Cox14p of normal length was demonstrated in mutants expressing the mt-tRNAVAL from the nucleus. Suppression could occur through a non-canonical four base pairing between the tRNAVAL and the mutated mRNA or through slippage of ribosomes during translation. This is a new case of informational suppression in that the suppression of a chromosomal mutation is not caused by a second mutation but to a mislocalization/expression of a mt-tRNA.